A red-pigmented, Gram-reaction-negative, aerobic, non-motile and rod-shaped bacterium, designated NY03-3-30 T , was isolated from a soil sample collected from Inexpressible Island, Northern Victoria Land of the Antarctic Ross Orogen, and subjected to a polyphasic taxonomic study. Growth occurred at 4-28 C (optimum 20 C) and at pH 6.0-9.0 (optimum pH 7.0). Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain NY03-3-30 T belonged to the genus 
The genus Hymenobacter, belonging to the family Cytophagaceae within the phylum 'Bacteroidetes', was first described by Hirsch et al. [1] and its description was subsequently emended by Buczolits et al. [2] and Han et al. [3] . Members of the genus contain MK-7 as the major respiratory quinone, possess iso-C 15 : 0 , anteiso-C 15 : 0 , summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) and summed feature 4 (iso-C 17 : 1 -I and/or anteiso-C 17 : 1 -B) as the predominant cellular fatty acids, and have DNA G+C contents in the range 55-70 mol% [1] [2] [3] . At the time of writing, the genus Hymenobacter contains 48 recognized species (http://www.bacterio. net/hymenobacter.html), including more than 10 novel species that were published in the International Journal of Systematic and Evolutionary Microbiology (IJSEM) in 2017. Species of the genus Hymenobacter have been isolated from a wide range of habitats, including the extreme environments of desert and glacier [4] [5] [6] [7] . In this study, an Antarctic bacterial isolate was subjected to a polyphasic analysis and identified as a novel member of the genus Hymenobacter.
A soil sample was collected from Inexpressible Island (74 55¢ 01¢¢ S, 163
42¢ 59¢¢ E), Northern Victoria Land of the Antarctic Ross Orogen, in February 2015. Strain NY03-3-30 T was isolated by using the standard dilution-plating technique on plates of R2A (BD) agar and incubated at 20 C. Single colonies on these plates were purified by transferring them onto new plates and subjecting them to additional incubation for 7 days at 20 C. The novel strain was routinely cultured on R2A agar and stored by lyophilization.
For 16S rRNA gene sequencing and phylogenetic analysis, genomic DNA was extracted from a fresh culture of strain NY03- T following the methods of Sambrook et al. [8] . PCR amplification of the 16S rRNA gene was performed using an established method [9] . An almost-complete 16S rRNA gene sequence (1444 bp) was obtained and subjected to comparative analysis. Sequence similarity was investigated using NCBI BLAST and calculated by pairwise alignment obtained from the EzBioCloud database [10] . Phylogenetic analysis was performed by using the software package MEGA version 6.0 [11] after multiple alignment of the data via CLUSTAL_W [12] . Phylogenetic trees were reconstructed by neighbour-joining [13] , maximum-likelihood [14] and maximum-parsimony [15] methods. Evolutionary distances for the neighbour-joining algorithm were calculated with Kimura's two-parameter method [16] . The topologies of the phylogenetic trees were evaluated using bootstrap values based on 1000 replications [17] . (Fig. 1 ). The same relationship was also found in trees reconstructed using the maximum-likelihood (Fig. S1 , available in the online version of this article) and maximum-parsimony (Fig. S2) algorithms.
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Growth was evaluated at 20 C on several standard bacteriological media: R2A agar (BD), 0.3Â R2A agar (BD), tryptic soy agar (TSA; BD), marine agar (MA; BD), nutrient agar (NA; BD), Luria-Bertani (LB) agar and MacConkey agar (BD). Gram staining of cells was carried out according to the classical Gram procedure described by Doetsch [19] . Growth at different temperatures (0, 4, 10, 15, 20, 25, 28, 30, 37 and 42 C) and NaCl concentrations (0, 0.5, 1, 2, 3, 4 and 5 %, w/ v) was investigated on R2A agar for up to 2 weeks. The pH range for growth was determined in R2A broth at pH 4.0-10.0 (in increments of 0.5 pH unit) using different buffer systems (0.1 M citric acid/0.1 M sodium citrate for pH 4.0-5.5; 0.1 M KH 2 PO 4 /0.1 M NaOH for pH 6.0-8.0; 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 for pH 8.5-10.0) for 2 weeks. Cell morphology was examined by phase-contrast (Olympus BX51) and transmission electron (Tecnai G 2 20 TWIN) microscopy using cells grown for 2 days at 20 C on R2A. Gliding motility was investigated as described by Bowman [20] . Growth under anaerobic conditions was tested on R2A agar in a GasPak (BBL) jar at 20 C for 30 days. Oxidase activity was evaluated via the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine. Catalase activity was determined by measurements of bubble production after the application of 3 % (v/v) hydrogen peroxide solution. The presence of flexirubin-type pigments was investigated by noting whether a colour shift occurred when a mass of bacteria collected on agar was flooded with 20 % KOH [21] . Carotenoid pigments were extracted using methanol according to Schmidt et al. [22] . Absorption spectra were determined between 300 and 900 nm in a UV/visible spectrophotometer (Power Wave XS; BioTek Instruments).
Antibiotic sensitivity was tested by using filter-paper discs (diameter, 6.35 mm) impregnated with the following antibiotics (amount per disc): ampicillin (10 µg), aztreonam (30 µg), ceftriaxone (30 µg), chloramphenicol (30 µg), ciprofloxacin (5 µg), erythromycin (15 µg), kanamycin (30 µg), polymyxin B (30 µg), tetracycline (30 µg), tobramycin (10 µg) and vancomycin (30 µg). Any sign of growth inhibition was scored as sensitivity to that antibiotic. Resistance to an antimicrobial drug was indicated if no inhibition zone was observed. Additional physiological and biochemical characteristics were determined by using the API ID 32GN, API 20NE, API 50CH and API ZYM kits (bioM erieux) and the GN2 MicroPlate (Biolog) according to the manufacturers' instructions.
Strain NY03-3-30
T was sensitive to ampicillin, aztreonam, ceftriaxone, chloramphenicol, ciprofloxacin, erythromycin, kanamycin, polymyxin B, tetracycline and vancomycin, but resistant to tobramycin. Selected characteristics that differentiate strain NY03-3-30
T from related species of the genus Hymenobacter are shown in Table 1 . Other morphological, physiological and biochemical characteristics of strain NY03- T are presented in Table S1 , Fig. S3 and the species description.
Cell biomass for the analysis of respiratory quinones was obtained by cultivation on R2A broth at 20 C. Respiratory quinones were extracted and identified by HPLC (UltiMate 3000; Dionex) as described by Xie and Yokota [23] . The DNA G+C content of strain NY03-3-30
T was determined by HPLC (UltiMate 3000; Dionex) according to the method of Mesbah et al. [24] . For analysis of cellular fatty acids, strain . All data are from this study unless indicated otherwise. All strains were red, non-motile and positive for catalase, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, a-glucosidase, valine arylamidase, cystine arylamidase, naphthol-AS-BI-phosphohydrolase, N-acetyl-b-glucosaminidase and acid phosphatase, but negative for lipase (C14), a-chymotrypsin, a-galactosidase, b-galactosidase, a-mannosidase and a-fucosidase. +, Positive; -, negative; W, weakly positive. T were grown on R2A agar plates at 20 C, and cells grown at late-logarithmic phase were used in this study. The methods used for harvesting, saponification, methylation and extraction of cellular fatty acids were according to the protocol of the Sherlock Microbial Identification System (MIDI) version 6.0. Separation and identification of fatty acid methyl esters was performed using a Hewlett Packard 6890 N gas chromatograph, with MIDI Sherlock TSBA6 (version of the database) [25] . Polar lipids were extracted and analysed by two-dimensional TLC (silica gel plates, layer thickness 0.2 mm; Merck) according to Tindall [26] . Polyamines were extracted and analysed as described by Busse and Auling [27] and Busse et al. [28] .
The respiratory quinone detected in strain NY03-3-30
T was MK-7. The genomic DNA G+C content of strain NY03-3-30
T was 59.4 mol%, a value within the range reported for members of the genus Hymenobacter. The cellular fatty acid profiles of strain NY03-3-30
T and three reference strains are given in Table 2 . The predominant cellular fatty acids of strain NY03-3-30
T were summed feature 3 (C 16 : 1 !7c and/ or C 16 : 1 !6c, 21.6 %), iso-C 15 : 0 (16.5 %), C 16 : 0 (12.2 %), C 16 : 1 !5c (8.8 %), anteiso-C 15 : 0 (8.7 %) and summed feature 4 (iso-C 17 : 1 -I and/or anteiso-C 17 : 1 -B, 7.2 %). The major polar lipid was phosphatidylethanolamine (PE); five unidentified aminophospholipids (APL1-APL5), three unidentified polar lipids (L1-L3) and one unidentified phospholipid (PL1) were also detected (Fig. S4) . The major polyamine was sym-homospermidine.
The combined results obtained from the phylogenetic and chemotaxonomic analysis reveal that it is reasonable to classify strain NY03-3-30
T as a member of the genus Hymenobacter. However, strain NY03-3-30 T differed from its closest phylogenetic relatives by containing higher amounts of C 16 : 0 and C 18 : 0 and lower proportions of C 16 : 1 !5c and anteiso-C 15 : 0 . Thus, we suggest that strain NY03- T represents a novel species of the genus Hymenobacter, for which the name Hymenobacter rubripertinctus sp. nov. is proposed.
DESCRIPTION OF HYMENOBACTER RUBRIPERTINCTUS SP. NOV.
Hymenobacter rubripertinctus (ru.bri.per.tinc¢tus L. adj. ruber red; L. pref. per very; L. past part. tinctus dyed, coloured; N.L. masc. part. adj. rubripertinctus, heavily dyed red).
Cells are strictly aerobic, Gram-stain-negative, non-motile and rod-shaped, approximately 0.8-1.0 µm wide and 2.1-5.6 µm long. Growth occurs at 20 C on R2A agar, 0.3Â R2A agar, TSA, marine agar, nutrient agar and Luria-Bertani agar, but not on MacConkey agar. Colonies are red, circular, convex and smooth after growing for 5 days at 20 C on R2A agar. Growth occurs at 4-28 C (optimum, 20 C) and at pH 6.0-9.0 (optimum, pH 7.0). The range of NaCl for growth is 0-1.0 % (w/v); optimum growth occurs without NaCl. Flexirubin-type pigments are absent. Carotenoid pigments are present with maximum absorption at 483 nm with shoulders at 456 and 510 nm. Tests for catalase and oxidase are positive. In API ZYM tests, positive for alkaline phosphatase, leucine arylamidase, valine arylamidase, cystine arylamidase, naphthol-AS-BI-phosphohydrolase, acid phosphatase, a-glucosidase, b-glucosidase and N-acetyl-b-glucosaminidase, and weakly positive for esterase (C4) and esterase lipase (C8), but negative for lipase (C14), trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase. In API 20NE tests, positive results for nitrate reduction, aesculin and gelatin hydrolysis, but negative results for arginine dihydrolase, urease and b-galactosidase activities, production of indole and fermentation of glucose. Using API 20NE and API ID 32GN strips, assimilates maltose and glycogen; does not assimilate D-mannose, potassium gluconate, adipic acid, malic acid, phenylacetic acid, L-rhamnose, D-ribose, inositol, sucrose, itaconic acid, suberic acid, sodium malonate, sodium acetate, lactic acid, L-alanine, potassium 
